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PROBLEM TO BE SOLVED: To provide a lighting device 
using a traditional zonal ray lighting which illuminates a 
rectangle range to be illuminated as a mask plane evenly and 
effectively, that is, in the desired illuminance. 

SOLUTION; This lighting device that illuminates a plane to be 
illuminated whose aspect ratio is not equal to 1 using luminous 
fluxes emitted from a light source is provided with a light 
integrator for illuminating the plane to be illuminated evenly that ’ 
is placed between the light source and the plane to be 
illuminated, and a first optical rod 1 having an arc in a part of the 
sectional shape and an aspect ratio of the cross section shape is 
approximate to that of the range to be illuminated, which is 
placed between the light source and the light integrator. 
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* NOTICES * 

■Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the Iranslation may not reflect the original 
precisely. 

2 .**** shows the word which can not be translated. 

3.In the drawings, any words are not translated. 

DETAILED DESCRIPTION '... 

[Detailed Description of the Invention] 

[ 0001 ] 

[The technical field to which invention belongs] this invention relates to the lighting system 
generally used for exposing processed objects, such as a single crystal substrate for semiconductor 
wafers, and a glass substrate for liquid crystal displays (LCD), especially about a lighting system 
and an aligner, and an aligner, this invention is suitable for the lifting system for aligners which 
exposes the single crystal substrate for semiconductor wafers with step - and - scan projection 
method for example, in a photolithography process. However, the use of the lighting system of this 
invention is not limited to an aligner, but can be widely applied to optical instruments, such as 
photoengraving process, projection inspection, a projector, and a projector. 

[0002] Here, "step - and - scan projection method" are the projection exposing method for carrying 
out step movement and moving the wafer after [ of one shot ] an exposure end to the exposure 
field of the following shot while they carry out the scan of the wafer continuously to a mask or a 
reticle (a "mask" shall summarize these with this application unless it refuses still more nearly 
especially) and expose the pattern of a mask to a wafer. 

[0003] 

[Description of the Prior Art] The demand to detailed-izing of the semiconductor device carried in 
electronic equipment Ifom small [ of electronic equipment in recent years ] and the request of thin- 
shape-izing is still higher. For example, as for line - and - space, a.drill and becoming smaller . 
future still are expected in 0.15 micrometers. Line - and - space are scales which say the image 
with which the width of face of a line and a space was projected on the wafer in the equal state in 
exposure, and show the resolution of exposure. In exposure, resolution, superposition precision, 
and three par^eters of a throughput are important. The precision at the time of the lower limit 
and superposition precision which can imprint resolution correctly laying some patterns on top of a 
processed object, and a throughput are number of sheets processed per unit time. 

[0004] The exposing method has two kinds, an actual size replica method and projection, 
fundamentally. An actual size imprint includes contact printing to which a mask and a processed 
object are contacted, and the approaching method make it estrange slightly. However, the fragment 
of a contaminant or silicon is pressed fit and used as a mask, and contact printing brings about 
breakage of a mask, the blemish of a processed object, and a defect, although high resolution is 
obtained. Although this problem is improved, when the interval of a mask and a processed object 
becomes small rather than the upper limit of a contaminant particle, breakage of a mask may 
produce the approaching method similarly. 

[0005] Then, the projection which makes the distance of a mask and a processed object estrange 
further is proposed. In order to improve resolution also in projection, every [ of a mask / a part ] is 
exposed for expansion of an exposure field, and the scanning exposure method which carries out 
the sweep (scan) of the wafer continuously or intermittently is learned. Especially the aligner that 
adopts this method may be called a scaimed type projection aligner. 

[0006] A projection aligner has the projection optical system generally arranged between the 
lighting optical system, masks, and processed objects which illuminate a mask. In lighting optical 
system, in order to obtain a uniform lighting field, the flux of light from the light source is 
introduced into light integrators, such as an eye lens of the fly which consists of two or more rod 
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lenses, and Koehler illumination of the mask side is earned out by the condenser lens by making a 
light integrator injection side into a secondary surface of light source. 

[0007] The resolution R of a projection aligner is given by the following formula using the 
wavelength lambda of the exposure light source, and the numerical aperture (NA) of an aligner. 
[0008] 

[Equation 1] 

R^k,x~ 

' NA 


[0009] Therefore, resolution becomes better, so that wavelength is shortened, and as NA is raised. 
In recent years, it tends to be set the ArF excimer laser (wavelength of about 193nm) by the 
wavelength of the exposure light source from the KrF excimer laser (wavelength of about 248nm) 
and numerical aperture tends to be set to about 0.75 from about 0.6. 

[0010] The focal range which can, on the other hand, maintain a fixed image formation 

performance is called depth of focus, and the depth of focus DOF is given by the following 
formula. 

[ 0011 ] 

[Equation 2] 

DOF-k,x-^ 

" NA^ 

[0012] Therefore, so that wavelength is shortened, and as NA is raised, the depth of focus becomes 
smaller. Since it will be required that focal doubling should become difficult and should raise the 
flatness (flatness) and a focal precision of a substrate if it becomes small, the fundamentally larger 
one of the depth of focus is desirable. 

[0013] There is a problem that it is unrealizable since the bur and the depth of focus which 
shortOTed wavelength and raised numerical aperture from both formulas for much more detailed- 
izing become small. Then, the super resolution technology (RETrResolution Enhanced Tecnology) 
ot attaining detailed-ization is proposed by making the value of a proportionality constant kl small 
in recent years. There are some which are called deformation illumination (oroblique incidence 
1 umination) to one of the RET. The method of arranging the aperture diaphragm which has a 
gobo on the optical axis of optical system near the outgoing radiation side of a light integrator as 
detormation illumination, and making the incidence of the exposure flux of light carry out aslant to 
a mask is common, the configuration of an aperture diaphragm - zona-orbicularis lighting - there 
IS tour-fold lighting etc. very much For example, JP,5-21312,A is indicating the exposure method 
aperture diaphragm for zona-orbicularis lighting. According to the method of this 
otticial report, kl which is usually 0.5 or more can be made small to about 0.3. 

[0014] Furthermore, since a scanned type projection aligner can make small aberration of the 
projection lens which projects a mask on a substrate, it also has the feature of being desirable. 

Here, aberration shows the dotage condition in the conjugate point in the image surface at the time 
of projecting the point in the body side of a lens, and the lens with large aberration does not have 
resolution compared with a lens with small aberration. The design of a lens becomes difficulty as 
numencal aperture goes up, and aberration is related to numerical aperture. For example, spherical 
aberration is proportional to the 3rd order of numerical aperture in a 3rd aberration theory. 

♦u design of a lens will become very difficult if numerical aperture goes up. Moreover 

the field ^gle (field which can project a projection lens) is also related to aberration in addition to 
numencal aperture. For example, distortion aberration is proportional to the 3rd order of a field 
mgle in a 3rd aberration theory. Therefore, the design of a lens becomes very difficult even if a 
field .angle becomes large. Therefore, compared with an exposure field, the projection lens of the 
small scanned type projection ali^er of a field angle is easy to design compared with, the 
projection lens of a bundled-up type projection aligner with an equal field angle in an exposure 
field, and can make aberration small. 
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[0015] 

[Problem(s) to be Solved by the Invention] The pattern imprint to a resist will become inadequate 
and it will become impossible for uneven lighting to offer a high-definition semiconductor wafer, 
LCD, the thin film magnetic head, etc. Therefore, generally it is necessary to illiuninate lighting 
fields, such as a rectangle-like mask side, uniformly and effectively (with namely, desired 
illuminance). Moreover, if it cannot illuminate with a high illuminance, a throu^put falls. 

[0016] However, in the conventional lighting system which uses zona-orbicularis lighting, the 
aperture diaphragm for zona-orbicularis lighting is arranged fi-om the request of imiform lighting 
to the outgoing radiation side of a light integrator. However, only by arranging an aperture 
diaphragm, since a part of light will be shaded, an illuminance falls and a throughput falls. For 
example, when it is the aperture diaphragm 2 / for 3 zona-orbicularis lighting whose ratio of 25%, 
the diameter of outside opening, and the diameter of inside opening is 3:2 in the case where it is 
the aperture diaphragm 1 / for 2 zona-orbicularis lighting whose ratio of the diameter of outside 
opening and the diameter of inside opening is 2:1,44% of light is KERARE ******** by the 
aperture diaphragm. Therefore, fi-om the former, KERARE by the aperture diaphragm was 
reduced, efficiency for light utilization was raised, and some lighting systems which attain a high 
illuminance have been proposed. 

[0017] JP,5-283317,A arranges prism from the eye lens of a fly to a light source side, and the 
lighting system using the method of reducing KERARE ****** by the aperture diaphragm is 
proposed. When the beam of light which carries out incidence to prism can regard it as parallel 
light, improvement in efficiency for light utilization can be expected by this method. However, the 
beam of light which carries out incidence to prism, and the angle which an optical axis makes are 
large, when it cannot be regarded as parallel light, with prism, a beam of light will not be able to 
be bent in a direction to a request, and efficiency for light utilization will not increase so much. On 
the other hand, if vibration arises and both position shifts between laser and lighting optical system 
when it can be regarded as parallel light and the light source is laser, the quantity of light center of 
gravity of the effective zona-orbicularis-like light source will not shift, the effective light source 
symmetrical with a shaft does not become, and uniform lighting cannot be realized. 

[0018] JP,11-54426, A is teaching inserting the eye lens and internal reflection member of a fly 
between the light source and prism, in order to prevent the problem by vibration. However, since it 
becomes impossible for the beam of light which carries out incidence to prism to regard it as 
parallel light, as mentioned above, efficiency for light utilization will not go up by this method so 
much. 

[0019] The method of gathering efficiency for light utilization using a diffraction optical element 
has proposed JP,4-225514,A. However, if incidence of the parallel light is not carried out to a 
diffraction optical element, it will not be able to bend towards a request of a beam of light like the 
case of the above-mentioned prism, and efficiency for light utilization will not increase so much. 
Moreover, although diffraction efficiency is determined by the number of stages of an element, it 
is difficult for a diffraction optical element to obtain 100% of diffraction efficiency by the present 
processing method. Efficiency for light utilization will not increase so much by this. 

[ 0020 ] 

[Means for Solving the Problem] Then, it sets it as the general purpose of this invention to offer 
new and useful the lighting system and aligner, which solve such a conventional technical problem. 

[0021] More specifically, this invention sets it as the instantiation-purpose to offer the lighting 
system which illuminates lighting fields, such as a rectangle-like mask side, uniformly and 
effectively (with namely, desired illuminance) in the conventional lighting system which uses, 
zona-orbicularis lighting. 

[0022] Moreover, this invention sets it as another instantiation-purpose to offer the aligner which 
exposes devices, such as a qualify semiconductor^ LCD and CCD, and the thin film magnetic head, 
by the desired throughput using the lighting system illuminated with homogeneity and a high 
illuminance. 

[0023] In order to attain the above-mentioned purpose, the lighting system as instantiation-! mode 
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of this invention The light integrator for being the lighting system which illuminates the 
illuminated field whose aspect ratio is not 1 using the flux of light which carried out outgoing 
radiation fi-om the light source, being arranged between the aforementioned light source and the 
aforementioned illuminated field, and illuminating the aforementioned illuminated field uniformly. 
It is arranged between the aforementioned light source and the aforementioned light integrator, and 
has the 1st optical rod which the aspect ratio of a cross-section configuration approximates with 
the aspect ratio of the aforementioned lighting field, including radii in a part of cross-section 
configuration. Since the configuration of the effective light source for illuminating the plane of 
incidence of a light integrator does not change even if the optical axis of the light source and 
lighting optical system shifts, since this lighting system uses the 1st circular optical rod, even if the 
optical axis of the light source and a lighting system shifts, the quantity of light center of gravity of 
the effective light source does not shift. Moreover, by being made to make the aspect ratio of the 
cross-section configuration of the 1st optical rod almost equal to the aspect ratio of a light 
integrator, with a light integrator, KERARE ****** can be reduced and efficiency for light 
utilization can be raised. Furthermore, zona-orbicularis lighting which prepared the aperture 
diaphragm m the latter part of a light integrator with the 1st optical rod can be realized, and it 
contributes to improvement in resolution. 

[0024] The aligner as instantiation-1 mode of this invention has this lighting system and the 
optical system which projects the pattern formed in the reticle or the mask on a processed object. 
Since this aligner uses an above-mentioned lighting system, it does the same operation so 
[0025] The device manufacture method as instantiation-1 mode of this invention has the process 
which carries out projection exposure of the processed object using an above-mentioned aligner, 
and the process which carries out a predetermined process to the processed object by which 
projection exposure was carried out [ aforementioned ]. The effect attains to the device itself 
whose device manufacture methods which do so an operation of an above-mentioned lighting 
system and the same operation are middle and an end-result object. Moreover, this device contains 
semiconductor chips, such as LSI and VLSI, CCD and LCD, a magnetic sensor, the thin film 
magnetic head, etc. 

[0026] Other purposes and further features of this invention will be clarified by the desirable 

example explained with reference to an accompanying drawing below 

[0027] 

[Embodiments of the Invention] Hereafter, with reference to an accompanying drawing 
mstmtiation-the aligner 1 and lighting system 100 of this invention are explained. In addition, in 
each drawing, the same reference mark expresses the same member. Here, drawing 1 is the outline 

block diagram of the lighting system 100 which are the instantiation-aligner 1 of this invention 
and Its part. 

[0028] All aligner 1 has a lighting system 100, a mask 200, and a projection optical system 300, as 
shown m d rawing 1 . An aligner 1 is a scanned type projection aligner which exposes the pattern 
lormed in the mask 200 by step - and - scan projection exposure method on Plate W 
[0029] A lighting system 100 illuminates the mask 200 with which the pattern for an imprint was 

formed. A lighting system 100 has the laser 110 and lighting optical system as the light source as 
shown in drawing 1 . ’ 

[0030] Laser 110 is the light source which emits light in lighting light, for example, is a KrF 
excimer kser with a wavelength of about 248nm. Laser 110 may be replaced by the ArF excimer 
aser wfth a wavelength of about 193nm. Moreover, generally the extra-high pressure mercury 
amp of the output beyond 500W, a xenon lamp, etc. may be used for the light source, for example. 

[0031] When laser is used, you may use the flux of light plastic surgery optical system which 
operates the p^allel flux of light from a laser light source orthopedically to the desired shape of 
beam, and the incoherent-ized optical system which makes a coherent laser beam bunch . 
incoherent. Two or more cylindrical lenses, beam expanders, etc. can be used for flux of light 
plastic surgeiy optical system, and it changes the rate of an aspect ratio of the size of the cross- 
section configuration of a laser beam into a desired value. As [ indicate / by drawing 1 of JP,3- 
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^ ^ ‘'f J'ghts (for example) at an 

nfane T beams. So that one flux of light may be re-guided to a parting 

p ane after ^ving the optical-path-length difference more than the coherence length of a laser 

the flux of h^t of another side and it may be injected, after branching to p-polarized light and s- 

svst^^v rS* ^ equipped with at bast one 

system by return can be used. 

“J'irl”'' 'T ‘*’“"*■”* ” 5 mentioned 

soreartamThi 'f™, outgoing radiation so that it may emit and 

spread trom me light source may be changed into parallel light. 

anH^hJ irradiates the flux of light to a mask 200 

^d has the 1st bending mirror 115. prism 120, the optical rod 125. the 1st condenser lens 130 me 

,ma» ^ condenser lens 145. drawing 150 the 

nnffi ?rf T ""^1 3rd bending mirror 160. ’ 

L 34] The 1st bending mirror 115 is deflected so that it may be parallel to the longitudinal 
direction (shaft orientations may be called in this specification) of the optical rod 125 which 

if mront tbe flux of light LI which carried out outgoing radiation from laser 110. In addition 
if the outgoing radiation beam of light of laser 110 and the longitudinal direction of me optical rod 

denJ^H H m y 1st bending mirror 115, the beam of light of laser 110 is 

fddWof ,^,“^1 ^ 1“ uu<l un aligner 1 can bfrealized. In 

Umade to tL ‘1 '>'‘’'"“'utl at an angle at which the optimal incidence 

mm si o * component located back in the flux of light from laser 110 

the ontinri^r^' “n'n'" mcWenoe with an angle to the shaft orientations of 

115 Prism ^0 ifth?„‘t «’c flux of light LI deflected with the 1st bending lens 

quartz m^'ritl ™ polyhedron fabncated with glass etc. Prism 120 may be fabricated from a 

has a trianote ??' "to al'guut 1 of this invention is the triangle pole which 

towmd^^t he T a “P"^'" >20 will not be the thing 

?f hrtt Zh^l CO •? ■uoitlence of the flux of light and the outgoing radiation side of the flux 

rooi« Whh V r- “ ■'"'“•'Vuly and which has limitation in a configuration, if tt is 

Ltror iT51 n2l,e?,dl ‘"“flonce of the flux of light LI, deflected by the 1 st bending 

mirror 115 ,s perpendicularly earned out to pnsm 120. Here, drawing 2 is an easy optical-oath 

radil&n offhe '®'> "’■“"P >" dtawhe 1 . Outgoing 

the flelH h of light L2 which passes through the inside of prism 120 is carried out from 

'a ^ ® inclined to the plane of incidence of prism 120 and which 

n em. t this time, the flux of light L2 turns into the flux of light L3 in which only the angle el 

™MteL2fnd U and “^''tf ‘n'“=>n{e2) =sin (el+e2) to the flux 

o 1 f u ^ absolute refractive index of prism 120. That is it depends for the 

"o ^ ‘"t.r -fl-c«ve iude"^ 

. i - ^ ^ outgoing radiation. Thereby to the 

longitudinal direction of the optical rod 125, only an angle el Llines and the flux of hi L3 

becomes possib e canymg out incidence ]. In this example, since incidence of the fluxlliLt LI 

a'gircSrnne'bvrelT'" >20. i. has not produeJiLf 

120 Ltha? ? refrachon among the flux of lights LI and L2. However, you may arrange prism 

20 ™ 1 r f flux of lights LI and L2. Furthetmore, arranging pAm 

H oonsidenng as the composition which can be rotated arbitrarily is also 

onsidered. The angle to the shaft orientations of the optical rod 125 of the flux of light U which 
am« out incidence to the optical rod 125 is arbitrarily changeable with this compofftion In 

ungle el to the optical rod 125, it is desitable to be ad^s'S“ccording . 
mSm xl® ® °P«“I lod >25 required as mentioning later ® 

3 S!e d“mrnu i'ilfd P""" > 2> '"**’ reference to drawinp 

f„' n, r drawing having shown another instantiation-gestalt of the prism 120 used 

for the lighting system 100 shown in drawmal. Prism 121 is used as a wedge t^eTecauseT 
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cross section divides the rectangular square pole aslant, and it rotates upside prism 121a 180 

121, pnsm 121a is arranged so that it may be located in a low rank from prism 
121b to the travelling direction of a beam of light. Moreover, although it is desirable to be 
perpendicul^ly arranged to the flux of light which carries out incidence as for the plane of 
incidence of the flux of light of prism 121b, this invention is not limited to this. This prism 121 
cm change arbitranly into the optical rod 125 the incident angle of the flux of light which carries 

arrangement in the arbitrary positions between the states which showed 
in (b) from the state shown in (a) of prism 121a to prism 121b. 

[0038] Mor^ver, you may be the composition which adjusts the 1st bending mirror 115 
mentioned above, and carries out incidence with an angle to the longitudinal direetion of the 

K it is not necessary to arrange prism 120. It is alternative 

■ A the bending mirror 115 is used and incidence is carried out to the optical rod 125 or 

® adjusted the bending mirror 115 and had an angle to the 

longitudinal direction of the optical rod 125 is earned out. 

t)f light which has uniform angular 
istnbution symmetneal with a shaft in an optical axis in respect of outgoing radiation. First the 

• f i ^ ^ n ^ Z’ — ^ optical-path view simplified when putting the parallel light L 

Z 767 ^T M Patent official^ort No 

[0040] With reference to dr awing 13 _ , a spherical coordinate system is set to (r, theta phi) to the 
om of coordinates (x y, z) made into a x axis and the y-axis in the direction which carries 

L m f®" the beam of light 

( a e, phi 0) which earned out incidence to the incidence edge 502 of a rod only the 

Tf a"ze t i! ''’‘“8<= '^•'.ch is different in a place place will be earned out 

pift^ rod enou^, phi has vanous values. The flux of light L becomes flux of light L' which has 
the z-a^is and an angle e in the outgoing radiation edge 504, and has angular distribution 

isTbTSiJed iiTI^t^ V"" drawing_L3 , an optical distribution in a circle 

r00411 Th(-rpf ^ T distant from this outgoing radiation edge 504. 

[ 041] Therefore, if the plane of incidence of the eye lens 510 of a fly is illuminated with reference 

pili^rodSOoSs^thl se^ Koehler's illumination by using the outgoing radiation side 504 of this 
1 u the secondary light source, a zona-orbicularis-like distribution [ effective light 
urce ] can be obtained like the time of having arranged the zona-orbicularis-like aperture 

«'-■ is .he„p,“h view 

^ Jiich simplified some optical system which used the pillar rod 500 shown in drawing 13 

fte iXIiu / / “8h«"8 iransposes the position distritaSntnigh. [ in / 

the h^ source / for the angular distribution of the light in the light source 1 to the oositiof 
islnbution of a lifting side at the angular distribution of a lighting side. With this^application 
“c7toZ^' called relation of the Fourier hansfomt. llougf Ute position wh^Tc^^^es U 

nTt cW ’"v ,1" c 1" “ ongoing radiation side does 

ot Change. Therefore, even if the optical axis of lighting optical system and laser shifts in a 

Dmi"rL% m'"’ f »<■ Ihc effective light source does not change. Consequently, the 

hghting to a“i“rpl^e‘‘"® unifom. 

[0042] However if Ae pillar rod 500 is used for a lighting system 100, the problem that the 
heterogeneity ^d efficiency for light utilization of the effective light source are incompatible will 
d t K f*’®'"®’ Koehler illumination is lighting which transposes the position 

distnbution of light [ m / the light source / for the angular distribution of the light in the light 
urce ] to the position distribution of a lighting side at the angular distribution of a lighti^ side 
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With reference to drawing 14 , the angular distribution .of the light in the plane of incidence 512 of 
the eye lens 510 of a fly is the distribution of the configuration of the outgoing radiation side 504 
of a pillar rod, the shape of i.e., a circle. 

[0043] The eye lens 510 of a fly is a kind of the light integrator which changes and carries out 
outgoing radiation of the angular distribution of an incident light to a position distribution, and 
plane of incidence 512 and the outgoing radiation side 514 become the relation of the Fourier 
transform. The eye lens of a fly puts in order two or more lenses (lens element) in another field 
where a mutual focal position differs fi'om it. Since the angular distribution of the light of the plane 
of incidence 512 of the eye lens 510 of a fly has become circle-like in the case of optical system 
like drawing 14 using the pillar rod 500, the position distribution of the light in the outgoing 
radiation side 514 of each lens element of the eye lens of a fly will have become circle-like. 
Moreover, it is higher for the use efficiency of lighting light for the cross-section configurations of 
each lens element which constitutes the eye lens of a fly to be the lighting field of a lighting system 
and abbreviation similarity, when the lens side of each lens element is the spherical surface. This is 
because the eye lens and lighting field of a fly are the relation between a pupil and an image 
(relation of the Fourier transform). 

[0044] Since it has the shape of a rectangle [ as / whose lighting field as 200th page of a mask is 
26mmxl3mm ] in the case of an aligner 1, as for the eye lens of a fly, it is desirable that an aspect 
ratio is about 2:1. As mentioned above, in the optical system shown in drawing 14 , the position 
distribution of the light in the outgoing radiation side 514 of the eye lens 510 of a fly is a circle¬ 
like. Therefore, the optical intensity distribution in the outgoing radiation side 514 of the eye lens 
510 of a fly are distributions like drawing 15 or drawing 16 . Here, drawing 15 and 16 are the plans 
of the optical intensity distribution which looked at the outgoing radiation side 514 of the eye lens 
510 of a fly from the mask side. In drawing 15 , the image of the outgoing radiation side of the 
pillar rod 500 which forms an effective light source distribution is small to each lens element cross 
section of the eye lens 510 of a fly, and it cannot be considered that the effective light source is the 
surface light source. In drawing 16 , even if it carries out incidence from the plane of incidence 
512 of the eye lens 510 of a fly, outgoing radiation cannot be carried out from the outgoing 
radiation side 514, but KERARE **** exists by the eye lens 510 of a fly. 

[0045] Then, this invention person is designing the configuration of the optical rod 125 so that it is 
made for the outgoing radiation side of the eye lens 140 of the fly which is shown in drawing 1 and 
which is mentioned later to serve as the surface light source and the effective light source in which 
a legal fiction is possible enough, and KERARE ****** may be reduced and efficiency for light 
utilization maybe raised by the eye lens 140 of a fly. 

[0046] The optical rod 125 is an optical element formed of a transparent pillar-shaped member. 
Generally, a step index type optical fiber may be used as an optical rod. With reference to drawing 
4 , the optical rod 125 is formed almost equally to the aspect ratio of each lens element from which 
a cross-section configuration is a semicircle, and the aspect ratio of a cross-section configuration 
constitutes the eye lens 140 of a fly, as a result the aspect ratio of a lighting field. Here, drawing 4 
is the instantiation-cross section of the optical rod 125. However, a part of the cross-section 
configuration is radii, and the optical rod 125 should have the aspect ratio of a cross-section 
configuration almost equal just to the aspect ratio of a lighting field. The optical rod 125 can 
realize zona-orbicularis lighting like the pillar rod 500 shown in drawing 13 with the cross-section 
configuration equipped with radii. Moreover, the optical rod 125 can obtain desirable efficiency 
for light utilization with a predetermined aspect ratio. An optical rod may be the configuration 
(125a) where for example, the cross-section configuration cut the both sides of a circle with 
reference to drawing 5 and 6, or a configuration (125b) which consists of an intersection of the 
circle which shifted the center. Here, drawing 5 and 6 are the cross sections about the shaft 
orientations of another instantiation optical rods 125a and 125b. 

[0047] With reference to drawing 9 .the flux of light L3 which carries out incidence to the optical 
rod 125 is refiacted at the plane-of-incidence 126 edge, and turns into the flux of light L4 which is 
the angle e3 to a rod shaft. Here: drawing 9 is the easy optical-path view of the flux of light which 
passes the optical rod 125 used for the lighting system 100 shown in drawing 1 . The flux of light 
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L4 is spread toward an outgoing radiation end face, reflecting several times in the interior. At this 
time, about shaft orientations, a rod is a flat smface and there is no power of 125 optical rod. 
Therefore, the flux of light L4 is reflected, with the angle e3 to the shaft of an optical rod 
maintained. Moreover, at the outgoing radiation side 127 edge, refraction with the flux of light L4 
contrary to plane-of-incidence 126 edge is carried out. That is, the angle to the rod shaft of the flux 
of light L5 which carried out outgoing radiation from the outgoing radiation side 127 is still el. On 
the other hand, in the portion which has the curvature of the optical rod 125, as for the optical rod 
125, there is power in the direction perpendicular to shaft orientations. Therefore, the angle of a 
direction perpendicular to optical rod 125 shaft of the flux of light L4 which carried out incidence 
to the optical rod 125 is not saved. Namely, the flux of light L4 is mixed in the spiral direction. 
Thereby, the optical rod 125 becomes possible [ acquiring the flux of light which has the angular 
distribution of the uniform shape of zona orbicularis symmetrical with a shaft in an optical ^is ] 
in respect of [ 127 ] outgoing radiation, moreover, the optical rod 125 — a cross-section 
configuration — a lighting field and a cheek — since it is considering as the same aspect ratio there 
is no KERARE ****** by the eye lens 140 of a fly 

[0048] As for the flux of light L4, it is desirable that total reflection is carried out in the inside of 
the optical rod 125. This becomes possible by carrying out incidence of the flux of light L3 so that 
the flux of light L4 may reflect in a rod-side side and an acute angle within the optical rod 125. 
Moreover, it is also possible to carry out total reflection to the side of the optical rod 125 
effectively by forming a reflective film. 

[0049] As mentioned above, the optical rod 125 used for the lighting system 100 of this invention 
can equalize angular distribution to an axial symmetry by skew reflection by making a part of 
cross-section configuration into radii focusing on an optical axis. Moreover, the optical rod 125 is 
making it a cross-section configuration which makes the aspect ratio of a cross-section 
configuration almost equal to the aspect ratio of the cross section of each lens element which 
constitutes the eye lens 140 of a fly, as a result the aspect ratio of a lighting field, in the eye lens 
140 of the fly mentioned later, it can consider that an effective light source distribution is a field 
configuration, and the flux of light cannot have KERARE. 

[0050] Moreover, m the optical rod 125, the edge by the side of the plane of incidence 126 of the 
flux of light L3 is perpendicularly formed to the rod shaft. However, optical rod 125c which 
moistens the edge by the side of incidence with drawing 7 of composition of having leaned aslant 
and having been formed is also considered. When incidence of the flux of light LIO parallel to a 
rod shaft is carried out to optical rod 125c in this composition with reference to drawing 7 , it is 
made for the flux of light LIO concerned to be refracted at the edge which leaned aslant and was 
formed (LI 1). Here, drawing^ is drawing haJving shown the easy optical-path view from the flank 
side of optical rod 125c of instantiation-1 another gestalt used for the lighting system 100 shown in 
d rawing 1 . Therefore, the flux of light LI 1 which carried out incidence to the optical rod has an 
angle to rod shaft orientations. Above-mentioned composition can acquire the same effect as the 
optical rod 125 which uses the above-mentioned prism 120 together, without using prism. 

[0051] Again with reference to drawing 1 , the 1st condenser lens 130 is arranged so that the 
outgoing radiation side of the optical rod 125 and the plane of incidence of the eye lens 140 of a 

fly may become the relation of the Fourier transform. The bending mirror 135 deflects the flux of 
light. 

[0052] The eye lens 140 of a fly is a kind of the light integrator which changes and carries out 
outgoing radiation of the angular distribution of an incident light to a position distribution, and 
plane of incidence and an outgoing radiation side become a Fourier transform relation optically. 
However, the integrator with an usable (optical) this invention is not limited to the eye lens o^a fly 
so that it may mention later. As for the eye lens 140 of a fly, although the cross section consists of 
this examples, combining, the rectangular lens element (namely, microlens) 137 in large numbers, 
this invention does not eliminate the lens element which has the cross-section configuration of 
cross-section circular, a square, a hexagon, and others. 

[0053] The eye lens 140 of a fly has the lens element 137 of a cross-section rectangle the 18 sum 
totals of six steps of length, and width 3 train, as shown in drawing 8 . Here, drawing 8 is the plan 
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which looked at the effective light source from the outgoing radiation side of the eye lens 140 of 
the fly used for the lighting system 100 shown in drawing 1 . The semicircle of each lens element 
137 of the eye lens 140 of the fly shown in ^wing 8 is the image of the outgoing radiation side of 
the optical rod 125. Thus, by making the aspect ratio of each lens element which constitutes the 
eye lens 140 of a fly which made the aspect ratio of the cross-section configuration of the optical 
rod 125 correspond to the configuration of an illuminated field resemble, the image of the 

of many optical rods 125 can regard it as the effective light source [ be / no 
i^RARE of light ] near the surface light source, and can illuminate a mask 200 uniformlv 
efficiently. 


[0054] The 2nd condenser lens 145 collects as many flux of lights L7 which came out of the eye 
ens 140 of a fly as possible, extracts them, piles them up in superposition on 150, and carries out 
oehler illumination of the drawing 150 (L8). That is, drawing 150 and the outgoing radiation side 
ot the eye lens 140 of a fly are arranged at the relation of the Fourier transform. 

[0055] Some optical system shown in Rawing 1 may be replaced by the optical system shown in 
R awing 10 . Here, R awin g 10 is the outline block diagram of lighting-system 100a of 
instmtiation-1 another mode which are the aligner 1 shown in drawing 1 , and its part. The 1st 
condenser lens 130 of the lighting system 100 whose drawing 10 is a part of aligner 1 of drawing 
i, the 2nd bending mirror 135, the eye lens 140 of a fly, and the 2nd condenser lens 145 are 
replaced by the 1st collimator lens 170, the 2nd bending mirror 175, the 2nd collimator lens 180 
and the 2nd optical rod 185. 

[0056] The 1st collimator lens 170 changes the flux of light L5 into the abbreviation parallel flux 
of light LIO. The flux of light LIO is deflected by the 2nd bending mirror 175, and carries out 
incidence to the 2nd collimator lens. The 2nd collimator lens 180 has changed the parallel flux of 
T condensing flux of light LI 1 which condenses at the plane-of-incidence edge of 

the 2nd optical rod 185. By this composition, it is in the physical relationship of a body side and 
the image surface optically about the outgoing radiation side of the optical rod 125 (with the 
operation gestalt of d rawin g 10 , it is hereafter called the 1st optical rod for convenience ) and the 
plane of incidence of the 2nd optical rod 185. This relation maybe called conjugate relation with 
this application. In addition, when the 1st optical rod 125 and the 2nd optical rod 185 mentioned 
later are arranged in senes, the 1st collimator .lens 170, the 2nd bending mirror 175, and the 2nd 
collimator lens 180 may be omitted. 

formation system which consists of the 1st and 2nd collimator lenses 170 and 
8U in this example is constituted so that the outgoing radiation side of the 1st optical rod 125 may 
be arranged in the focal position of the 1st collimator lens 170 and the plane of incidence of the 
^nd ophcal rod 185 may be arranged in the focal position of the 2nd collimator lens 180, 
respectively. Thus, by constituting, since the effective diameter a mirror carries out [ an effective 
i^eter ] the need seldom changes even if the position changes, in case the flux of light LIO 
w ich passed the 1st collimator lens 170 turns into the parallel flux of light mostly and the 2nd 
s^bs^equent bending mirror 175 is arranged, the design flexibility of mirror arrangement becomes 


[0058] The 2nd optical rod 185 makes the uneven illumination distribution uniform in respect of 
outgoing radiation by plane of incidence. The 2nd optical rod 185 is a rectangle in which a cross- 
section configuration perpendicular to a rod shaft has the almost same aspect ratio as a lighting 
field. In addition, if the 2nd optical rod 185 has power in a cross-section configuration 
perpendicular to a rod shaft, the illuminance in an outgoing radiation side will not become 

1 ^ cross-section configuration perpendicular to the rod shaft of the 2nd optical 

rod 185 IS a polygon formed only in a straight line. Moreover, since it is the same as that of the 
mocm mentioned above except for such composition, detailed explanation is omitted. 

[0059] Drawing. 150 is used in order to restrict the lighting field on a mask 2G0. Drawing 150 has a 
rectanguto translucent part mostly, when a projection optical system 300 is a lens type projection 
system. When a projection optical system 300 is ah OFUNA type reflective mirror projection 
system, it has a circular translucent part and the shading section to the field as for which uniform 
fighting IS earned out by the 2nd condenser lens 145. The flux of light which penetrated the 


http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 


25/08/2003 



Page 10 of 11 


translucent part of drawing 150 is used as a lighting light of a mask 200. The image formation 
o^ical system 160 carries out re-image formation of the opening image of drawing 150 on a mask 

[0060] Image formation optical system has two or more optical system 155a and 155b and the 3rd 
bending mirror 160 so that it may illustrate. However, if it extracts as a mask 200 and 150 is 

M^g^ in parallel, the clinch mirror 160 can be omitted and that of optical system 155a and 155b 
IS good with respect to either, for one thing. 

[0061] The pattern is formed on the mask 200 and the diffracted light emitted from the mask 200 

Plate W through a projection optical system 300. Plates W are processed 
^ ^ ^ substrate, and the resist is applied. Drawing 150 and a 

140 ^ .if' ^ conjugate relation. The outgoing radiation side and mask 200 of an eye 

0 of a fly have the relation of the Fourier transform. Moreover, a mask 200 and Plate W 
have a conjugate relation. 

scarmed type projection aligner, the pattern of a mask 200 is imprinted on 
Plate W by seaming a mask 200 and Plate W. In addition, in the case of a stepper (ali^er of a 

a n^ask 20^ Pla^W exposure is performed in the state where the relative position of 

a mask 200 and Plate W was made to fix (quiescence). 

whiS^r"^ projection optical system 300 can use the optical system which has the optical system 

elemL^s elements, the optical system which has two or mlve lens 

f '"‘"•O’- of at least one sheet, two or more lens elements, and diffraction 

optica elements, such as kino form of at least one sheet. When amendment of chromatic 
erration is required, two or more lens elements which consist of glass material from which a 

ro06t;-Sl;to value) differ, mutually are used, or a diffLion op.ieal eleZHs uL. 

nretr!LI P^otorcsist IS applied to Plate W. A photoresist application process includes 
LehaUncf" ’ adhesion improver application processing, photoresist application processing, and 

h^dronhohfr'^^shing, dryness, etc. the surface-treatment (namely, 
hydrophobic-izing by surfactant application) processing for adhesion improver application 

^ - -- -g-- 

process fr is rfteMLn" t ” f Although prebaking is a baking (baking) 

development, and it removes a solvent. A mask 200 and Plate W 

1^651 T predetermined, and move to an opposite direction mutually. 

15 T^tTZ on r f '^-ding mirror 

P 125. By repeating skew reflection with the optical rod 125, the flux of light obtains 

^d,?Z"Thi.^n n“‘r ^ •“ “ “f'-' “ r=spec“SuSrg 

L h abbreviation parallel by the 1st condenser lens 130 is 

?40 of a fl v At S’.;;! Th"'”, ’ “'‘J' “"’5°“"'*'“ by «>= plane of incidence of the eye lens 

y.^t this time, the outgoing radiation light from the optical rod 125 may be 
compounded with the 2nd optical rod 185. ^ 

[0066] T^e flux of light which carried out outgoing radiation of the eye lens 140 of a fly etc 

drawii^^g 150 lluminates the irradiation side of a mask 200, after passing along the image 
using^hTlS wh^r'” • 2nd condenser lens 145 is stopped down from an integrator 

iSf Zt tur^T ^ illuminated with the uniform 

r^D pi Wt? r? " (a semiconductor device, a LCD element, image pek-up elements 

(CCD etc.), thin film magnetic head, etc.). & f f 

draMiigJi and drawing 12 , the example of the manufacture 
method of the device using the above-mentioned aligner 1 is explained. Drawing 11 is a flow chart 
for explaining manufacture of devices (semiconductor chips, such as IC and LSl! LCD CCD etc ) 
Here, manufacture of a semiconductor chip is explained to an example. The circuit desi^ oZ 
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device is performed at Step 1 (circuit design). The mask in which the designed circuit patten- 
formed is manufactured at Step 2 (mask manufacture). At Step 3 (wafer manufacture), a waf 
manufactured using inaterial, such as silicon. Step 4 (wafer process) is called last process, and 
forms an actual circuit on a wafer with lithography technology using a mask and a wafer. Step 5 
(assembly) is called back process, is a process semiconductor-chip-ized using the wafer created by 
Step 4, and includes processes, such as an assembly process (dicing, bonding) and a packaging 
process (chip enclosure). At Step 6 (inspection), the check test of the semiconductor device created 
at Step 5 of operation, an endurance test, etc. are inspected. A semiconductor device is completed 
through such a process and this is shipped (Step 7). 

[0069] Drawing 12 is the detailed flow chart of the wafer process of Step 4. The front face of a 
wafer is oxidized at Step 11 (oxidization). At Step 12 (CVD), an insulator layer is formed on the 
surface of a wafer. At Step 13 (electrode formation), an electrode is formed by vacuum 
evaporationo etc. on a wafer. Ion is driven into a wafer at Step 14 (ion implantation). A 
sensitization agent is applied to a wafer at Step 15 (resist processing). At Step 16 (exposure), the 
circuit pattern of a mask is exposed to a wafer by the aligner 1. The exposed wafer is developed at 
Step 17 (development). At Step 18 (etching), portions other than the developed resist image are 
shaved off. The resist which etching ended and became unnecessary is removed at Step 19 (resist 
exfoliation). A circuit pattern is formed on a wafer by carrying out by repeating these steps 
multiplex. According to the manufacture method of this example, the high-definition device for 
which manufacture was difficult can be manufactured conventionally. 

[0070] As mentioned above, although the desirable example of this invention was explained, this 
invention is not limited to these but deformation and change various by within the limits of the 
summary are possible for it. 

[0071] 

pffect of the Invention] the lighting system and aligner of this invention - getting twisted - even 
if the configuration of the effective light source for illuminating the plane of incidence of a light 
integrator even if the optical axis of the light source and lighting optical system shifts, since the 
optical rod of the cross-section configuration containing radii is used does not change but the 
optical axis of the light source and a lighting system shifts, the quantity of light center of gravity of 
the effective light source does not shift Consequently, a lighting system can give uniform lighting 
to an irradiated plane, even if the optical axis of the light source and a lighting system shifts. 
Therefore, this invention can offer a lighting system strong against vibration. 

[0072] Moreover, by being made to make the aspect ratio of the cross-section configuration of an 
optical rod almost equal to the aspect ratio of an illuminated field, as a result the aspect ratio of the 
cross-section configuration of a light integrator, with a light integrator, KERARE ****** can be 

reduced and efficiency for light utilization can be raised. Consequently, an aligner can maintain a 
desired throughput. 

[0073] Furthemore, zona-orbicularis lighting which prepared the aperture diaphragm in the latter 
part of a light integrator with the optical rod is realizable. Consequently, an aligner can raise the 
proportionality constant kl in a formula 1, and can realize high resolution. 

[0074] Moreover, since this invention does not use a diffraction optical element etc., it can offer a 
lighting system and an aligner cheap in comparison. 


[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 .**** shows the word which can not be translated. 

3 .In the drawings, any words are not translated. 
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l^S, XU XAtcAltTS^«S/^^*¥fT3ti;^7^-e-S«^ 
(C«. S®*SX3t?iJffl^^®|Sl±S:Mf#-rSC:t:^«X 
#S. L*'L. XUXAtcA#i-rS3ti®t3ttt®!^j;X^I 

XUXAtcJ; 

^tt^-nHt'±*^675;<fci:-3XL*W3^<i: 
i?)-;/S;-&S«^Xfc. 7t®*^lx-X-X'SS«^. Ix-X 
-tMBB^^?^®BB{cS»)7)^^i;x. a#®fil«;!)i-rn 
40 s<t$gi#^^®#^!j3t®®^«a-L'i0^xnxLst,i. mn 

[0 0 18] iRfBB¥l 1 -5 4 4 2 MWl^Z 

=fcS^®^&l»jJ;XSfc»:)iC. 3ti!i<hXUXA®BBICAX 
® 0 lx>X'1^l^ffiSWa5«S]f ATS S t^riHSLXi/i 
So L*'L. C®:^teXtt. XUXA(cAI4TS^«gA^ 

fa<l:±:0^?.*< T&OX LS ^ „ 

[0 0 19] WB8¥4-2 2 5 5 1 0Sf^ 

50 So 


( 4 ) 


5 

^ ^ t mmmmit $ s<h*±*^* ^ o x 

o o/i—fe 

> c.(Z)::<hicJ;-s>T 

54^*^ $ (51*±;5^ |& :^cC < o T b i -5, 

[0 0 2 0] 

-€-ciX> C<7)d;^;^ti£5t5 

[0 0 2 1] J:O!^S0<]tcH. 
ffl-r-5t^3l5®tlBJgB(Ci5l'»X, 

(IP'S. ma®ti*x) S8 

B>!-rsMBjsfi&jf #^-r ^ d t s w tr^o 

[0 0 2 2] Sfc. *%BJ«. 1^—d'OiiSaSXMB^T 

LCD. CC 

D. 7.^Wim(D7.)l—yv 

h XS^T ^ ®3t^a ^ JSWT -5 iL .h $gij® B 6^1 

[0 0 2 3] ±f2BM^jiBK-r-sfeJ6tc. ifmmm^ 

1 XiftVifttigBfJffi^Haqaf ^HiBJgST' 
fecT. Bfrfa^iisi:BftfattSBBj®trorBitc@2g$ti. mr 
ffE®,^.B^®^i^—tcR8Bar^Ac*®5-r h'f 

^■h. HfJiBJtilgtBfifE^'f h'f >5"i^b-i5't®Pi1tcE 
M$n, 75'>-:5»f®J^t*cco 

-rnTfc^-S!)3t®®^»ac>75^'Tn;^i/L sfc. ^i® 

®ii[«llfci{5S^b<-r^J:e>lxr^^:<L{CcfcoT. 5 
'f hX>5"^yb-^tCJ:'3T-fr^bS)t*S:Me.bT^ 
>fiJffl*!)^*ia5®SCl<i:;0'*X^^o Sic. ^l®^#p-y 
h'tCJ;D 

fcct 5 Z. i;;0^'X^«fi^*®[fi]-hP 

[0 0 2 4] 7^^Bmm^m~mmtvr<Dmytmm 
«. 75'‘75^-5)rag«t, b^X;i/XttXXXtCjgBK$n 

[0 0 2 5] *:^B^®^BJS^W—ffi]ttbT®7"A*4'XSi 

■fex€:fT5xe<>iS'Wf-5o ±ai®{iBjg®(Dfi^^i® 
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tS^-S^A'-i'XH. L S I ^VL S 1 

X. CCD. LCD. ffiSM'fe>X—. 

[0 0 2 6] 2^5gBj(Offi®BB<)RD:M)5:^!l#i![tt. 

0® b TSiB^ $ if S b UID^^J tc X o T 

BJ^75iic$n§X'^5-5. 

[0 0 2 7] 

mmcommfDmm] eiT. ^#0®s:#BbT. 
BJ®^J^W75;®3tSB 1 RD^BgB^ga 1 0 0 icx)®Ta 
10 B^-r^o !^Ci5. €-0tC43ViT®—®#ai?^«®—gpw 
*^bTt^-5o ^dX. 01tt. :$:j^0J®^BJ^W?5:®^ 
SB 1 ms^<D—w>x$>^mm^m. i o o (Dm^mi^m 
xfe^. 

[0 0 2 8] S^SB 1 «. 01 tc^-rx 5 (C. 

B1 0 0 X. VXX 2 0 0 t. 0 0 iiSr^" 

T^o B^sai«. Xt-xX* 7>K • x^^>s:^ 
B3t*iCXXXX 2 0 0 tC?gfig$nfcAX->SrXb- 

h wx pB^-r s *sMS:^®)tgax s. s« 

[0 0 2 9] BlBJgBl 0 OIJ. —>*^1^1$ 

20 $nfcXXX2 0 O^B.HJ-rs. BBBgfilOOtt. 0 
lic^-rx^tc. ^®i:bx®b-x-l 1 ot. MBJ 

[0 0 3 0] b-X- 1 1 0 

X. 4 8 nm®K r FX^^XXb—X— 

X*-5o b—X— 1 1 0 «. 19 3 nm®A r F 

x4^'>xb—X—ta^^^l.Xfc^Vi„ 

—figtcs 0 OWLf,X®ttS®®Sii5ffi7Kffi5> 

X. 4^-fe:/>X>X7XX*Sr]^fflbX^)Xli„ 

[0 0 3 1] b—X—b—X-^B 

^^IS. Pt-bbh-^cb-X—3^^S:X>Pt:-b> 
h{fr-5X >P h-b> 

^Jx«. ^^®->'J >FU*ll^b> 
X^f-AxXXA>X^*ffifflX^r:t75iX#. b- 
X—^®»r®i^4^®^s®*ffi^it^^3fa®atc^ii-r 
x>pt-b>F{l:3t^^«. ^Jxa#®¥3-2 
1 5 9 3 O^^IB®0 1 IcB^^tlXVi^X'S;^. AM 

3t5S®^t5]-fiJ®X^l^^C< <Lfc2 0®3t^ (BA«. P® 

40 bXa:^®^Jftt-MbXb-X-^®Ph-b>Xfil^l 
±®3t?sfiiis^ Ax:^'e. 5i-fij® bxa^^r®^ 

^ to-XXMW $ n ^ X-5 tc b fcSr 0 S b m 

fj:< tfe— 

[0 0 3 2] i;^c. ^ifi-r'5^1®tlT0ttlfb>Xl 1 
5tb—X—1 1 0 ®ffl(CP U X —X—bbXSrBHB 
b. ^®;*'^>%f{bX;i:*^'5X^PWMT^b-X-^ 
i^^W^tC^^bXfcXVb 
[0 0 3 3] XXX 2 0 

^l®ST0ttlf5X-l 1 5<i:. X 
50 UXAl 2 Ot. Fl 2 5t. ^1®3>X> 



3 Ot. 3 5<h. 

AX®S U'>X1 4 0 i. ^>Xl 

4 5t. sot, SSaRt^l 5 5 

bt. ^3®t(T0fttf5 5-1 6 0 tSrWr^o 

[0 0 3 4] ^ 1 iffOtttf5^-1 1 5tt. l^--lf-1 

1 1 k i 2 5 

®fi¥Xr|Rl 

twr^ct-^t-in^^-ar-s.. I/—1f— 

1 1 0 comst^mtyt^n H 1 2 5 

1 5tt#0S-r-5ttfeWtgTfe^. b:)a'b, 01^#.^, 
r-stc. iii®jffoiatf5 7-i 1 
u-if-i 1 0®3t«^[i[6]$-a-. 0 ORO: 

myemmi<^'hm{t^mm-c^^o fs-n, mico^fom 
1 1 5tt, U-^-i 1 0 

ftTfifolTSfeWt-r-S. 

[0 0 3 5] XUXA 1 2 0«, ^ 1 ®tffOfttf 1/>X 
1 1 5-t?{i|6l$nfc3t^L 1 &m^T^3>6'^Ci-y H 1 2 

5 ® iC^ b ft ffi Sr fe o T A#^ $^ it 46 iCiS t i ^ 

nig)» XUXA12 0tt, 

#;T-ab-&„ XUXA12 0tt, 

UXAl 2 0«. HftBt^®»fffi^#t‘i5Hfttt-rfc 
ig), ;5:i3, XUXA12 0tt, ^t^®A«-®t^nScM 
ift-r i5 ® w M b T t. i s X s.n«. 

[0 0 3 6] 02^#fig-r-5!c, — 

1 1 5 Tiilft^nfc^SlL 1 itX'J XA 1 2 0 iZMly^ 

*fcAW-r-5o ttx, 02 «01 {’^-rroeiis® 1 0 
0 $tl-5XU XA 1 2 0 SrjiiMf 

TS-5= XUXAl 2 04'^jliMT'5^¥;:^L2«, XU 
XAl 2 0®Al^ffitC^^bft®e 2:rc(tilS^bt:?^[6]T 
-5®/5'e>.ai«-r-5o 3t:*L2(C?Jf 

bft*e l7ttt@»Tbfc3t*L 3iC;^i5.„ CtX, 

L 2 t L 3 {Cii. nXsin (e2) =sin (el + 
e2) nfiXU XA 1 2 0 

®ifT^X'a-5o 3® 

ftSe 1 tt. XU XAl 2 0®$fe^BJff^n&I>'|±lM-r 
-g)ffi®[iRMft e 2 [cfe?^-ri5o tntcj; u ^:*:l 3 tt. 
^^□'y H 1 2 5®g^:^®lC*fbftSe litttffi^b 
A»-r-£> 

XUXA 1 2 0®AW®tC^bSiStcAW$nt:fciie), 
3¥;^b 1 tb 2®PBl{caSTtC,J;-5ftS^{t«^bTVii^ 
b;!i^b. 1 tb 2®fflicBtlf*''^bi§>=fc'5(C 

XUXA 1 2 O^BEB^l^TfciVio M(C, XUXAl 

2 oSX-b-y hAtClHBbeStClHieffrtgAjritfigfr 

-5ttt>#Abn-5o :^^D-yh*l 

2 5 !CAI4TS>tSb 3 ®^^D y 1 2 5 
*f-r'S)ftaiSrfl£:ttC^A'Stt*''X€-i>o iJc4o, 
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■y K 1 2 5 tC^frSAMft e 1 H. (Cg^ 

■^ti^dfe^a-y K 12 5®awft(cff:vbTi@^^n-51 
<i:;0WSbV'‘o 

[0 0 3 7] Sfc, 0 3&#.¥,T-5tC, XUXAl 2 0 
ttXUXAl 2 1 {C«l^lT-5)tt=b^#gT'ab^o 
X. 0 3 «0 1 1 0 0 tCffiffl^tliSXU 

XA 1 2 O®»J®^J^W]^ffi^ff^bit0T'*i5, XU X 
Ai 2 i«, »f®7!)^&:;^}^®Bgfttt^^46i;^J‘#J-rs;2 
tTr^Xtf^lCbX, ±gP®XUXA 121aSrl80 
10 S®teS-l±/tt)®XS)-5o XUXA 1 2 1 lc431iT. X 
U XA 1 2 1 a «XU XA 1 2 1 b ct U^iia®jtfT:^fft 
(cMbT&i~'tt«-ri5i:6{cBH®$ni5= Sfc, XUX 
A121 bcD)fts^<DXMmnASi-r^MmzMLmm(z 
KB^n-Stt^OWSblirOb 

^tvrvo *'75'ig)XUXA 1 2 Itt, XUXAl 2 1 bt^ 
-r-SXUXA 1 2 1 a® (a) {Cff^bit^^ffi?5''?> (b) 
icff^ b fcttffi® W®ffi*®liH{ciEM ^-r e r 111C <i; 
oT^^n-y H 1 2 5 tcAW-r-5>3t^®A»ft SrttElC 

20 [0 0 3 8] Sfc. ±j®bt:^ 1 ®iff Ottlfa y—1 1 

5SIS®b. 3t^D-y H 1 2 5®S#:^®tC^^bft«Sr 

V^Ttt. XUXA 1 2 O^iHg-TiSi^BlJ^V^. SrOtt 
If 5 y- 1 1 5 ^mm vyt^a y H 1 2 5 lcA8t$-ii--5 
W0ffilf3y-1 1 5 Srlggpb^^Dy H 1 2 5® 
bftS*ltyitf6:**A8ti^1i-i5*Uf, S 

KMXfeSo 

[0 0 3 9] fe^O y H 1 2 5 ti, WSt®X7ttttCtt^^ 

ftftS5]-^srwr or> ^ n 

30 So S-r, ^^ny F®—'CBJt bT®Rany F 5 0 0 
®—0i3^#®bT, mm-r^o 
X, 01311, RiiDy F 5 0 OlcWT^bSrAn/tt 
^®^M<t;bfcf6;^0X^So t®l:y7S;RttDy F 5 
0 0 11, mWikm.^2 7 6 7 2 3 5-^ri^ffilclSVJTgElC 
^ff^^nxl^So RttPyFSOOll, WffrbSX^ 
3.-KMtc J:-y X-^® HW® 1C43 ViXfe^® ft 
^lUllC^^ b«)*fft5lcJ^-f(; $-B-SltKSrWTSo 
[0 0 4 0] 013 ^#S9-rSlC, Rif □ y F 5 0 0 ® 
-f-fllcii®'f‘S::ff®lCxttt yttt bitttJ^ 
40 (x, y, z) IC^bSJ^g^Sr (r. 6, (t>) t 

fSo C®t^, Py F®Alt^5 0 21CAi4bfc^«l 
b (6> = e, (i)=0) 11, (i):^[6]fig^®.i?#-^{l:TS, t 
®<J)®^fttl, RttPy F 5 0 0®iil®lct*®=ty icS 
fcSTj'X^TlS, ifc, AW-rS3ti68lcA^?75^'*nil« 
0f«BlTXS?5:yt;^{tS:-rs®X, RftPyF®zW::^ 
Iftic3te^]-Stinn, <f>llit>^;^®&J$-p„ 3t^btl, W 
Stj@5 0 4lCl3<,^XzffttftSe£l^-^, zttllC^^bX 
tt*[«^:^ifta51#^lt-p^:^b’ ti^cs, 01 3lCff5-r 
1;61C, C®mW^5 0 4^f.iinfctCSlCXr7 U- 
50 >SiJ< t, RSi^®^t^^*^^iH«$tlS„ 
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[0 0 4 1] ctoT. 01 dORttD 

>:/K 5 0 0®ttl«-ffl5 0 4Sr2:55c^«<hbT> 
fi90J?£^ffl^»TAX0ai/>X5 1 OOAItffi^tSHJT 
ti«, /\x<DSi'>X5 1 0com^iz^Wi^o)mn^0 
^w.m.vrzii^hmm\z. 

ZZ-Q. 014tt. 013(CS5-rRfeD 

■y K 5 0 0 

X^ytmL<7)u>y HfcAlt-r^iSM^'-hTL-fc 
iLTfc, seox. m 

t). c®Sg*. Rtto-y 

-5 zhti^x^ 

s, 

[0 0 4 2] MBJg® 10 0 {CRSP-y K 5 0 

izm^^x^mm-^mx$>^. 01 4^#=Bg-rstc, a 
XK) ai/>X5 1 0®A#j-ffi5 1 2Ci5tt«.5t®^l^:5i- 
^tiRttn-y h'®W#t®5 0 4®1^^^. fip-&. Pi^(D^ 

[0 0 4 3] AX®gIy>X5 1 0 tt. XM^CD^m^ 

®—axS>0, A«-ffi5 1 2 tmStffiS 1 4<i;«X—U 30 
x^j^®H^(c;^-5„ Axoaiy>XttSVi®tt.4-K!:« 
*^^n<hM?5:-5>fe'5—(1/>X^ 

=f) RttP-y K 5 0 0 

Vifc01 4 0J:p75;^#*®J^'a. /^x®a^>X5 1 
0®AStM5 1 2 OyiftCO'^M^^itFl^tZ/Si^Xl^^O) 

X. /\X®aiy>X®#l/>X^^®l±lW-®5 1 4X® 

SAc. A 

x®aL->X^^lSX^&^>X*^®8lr®]^t^«, «- 

uyxm=i^couyxmtmmx$>^m-^. bbbjsb ®® 
mmi ^t B&fflBx $>z 
n(i, /\x(D^uyxtmmm.mmt^(D'm^^ (y- 

'Jx^^®IB^) X$>^t'‘‘E>X&i>, 

[0 0 4 4] S^SBl ®«^tt. xxy 2 0 Offiib 
2 6mmX 1 3mm®ct'5?&^gl^ 
ClirA^e., AX®au>Xtti®[m*''S«2 : 
lX$>^ZtAW^L\,\ ±ifi®J;^(C. 014IC^-r 
^^JSX«AX®a U'>X5 1 0®aiM®5 1 4X®^ 

seox, Ax®au'>X51 
0 ®mM® 5 1 4 X®^^S:53-llJ«0 1 5 X(i0 16® 
Jzo-fS.^^iZtii-z>X^^^. ZZX\ 015S.Otl6«. 
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/NX®au->X5 1 0®tHlt®5 1 4$XXi7iiJ*ib^ 
^^^S51'®®¥ffi0XS-5„ 01 5Xtt, 
*5:®fig-rSRttP'y H5 0 0®ffiM®®^^VNX®g 
U'>X51 o®^U'>x^^»f®fc^b/h$<. 

01 6Xtt, AX®ai/>X 
5 1 0®AW®5 1 2*'^AW-L-TfetH«-®5 1 4)«^^ 
AX®S^>X5 1 OtCct-pXX^l/S^ 

[0 0 4 5] ^:1X, 0 1 

AX®Sly>Xl 4 0®aiM®:*5^®^Mi:+^)-{C«S'J^ 
#g:^W^3t®i;^«.XptCL.. AX®aix>Xl 

4 0 iCcfcoTX^k^^a^Mebx^fiJiasi^^iis® 
^^o\Z, 3t^P-y K 1 2 5®J^**t^B:ffbTVi-S<, 

[0 0 4 6] 3t^P-y K 1 2 5 «S?(]?5:ttt^®g|51^{rJ: 

-«5N(CH3t^P'y h'i 
LX, XX-yX4'>5^'yi7;^^^7 7"fA*-*«^ffl$n 
0 4^#®TSir. 5t^P'yKl2 5« 
Wf®]^tt;^»^4iRXfe0, 75'x>Bf®Jg^^®i^«lit*V^x® 

Bi/>xi 4 o$«^-r^€-^>xm^®^#ijt, 
xi^mmm.m.(DmmittmimL<mi^-^ti?>, zz 
X% 04tt. y K 1 2 5 ®^J5^a<]:^»f®0X^ 

-5» L*^b. ^moy F 1 2 5 «^®®®1^4*®— 
H^lxabo. *'X>»f®Bi^®i®1tlt?5^®®«ft£®«J«J± 
^^p-y F 1 2 5«raS<iA 
fc:»f®1^1^!CXO01 3tC^TRttP'y F5 0 0 i:®« 
izuii^mm^^m-t^zLTi^x^^o ^^p-yF 

1 2 5tt. 0rS®i!mtckD»S 
■5Clt*s-rg-S„ 0 5JS:O:6&#®T-5ic, ^^P-yF 
«. ^JxtiWf®J^^^:;5^R®®{a^^Wfb;tJ^^^ (12 5 
a) , fcL<tt4'>C>^-r6b;tR®#^jigP41-75'0,;^^}^ 

(12 5 b) X*-:3XfeJ;Vio ZZX\ 0 5RaC6 
tt. »J®^BJ^M;5:7t^P-y F 1 2 5 a'R.Ul 2 5 b®tt 

yjmizmr^mmmxsb^. 

[0 0 4 7] m9^mmT^iz. iftmay f i 2 ssca 

AM® 1 2 6iffigPxa^$tXP-y F 
ttirMT-5^iafe3X^^^:^L 4 i;;/5:-5o ZZX, 0 
9 «. 01 (C^^BgBJSB 10 0 -y 

F 1 2 5£aig-r^)t^®ffiWcC7tS&0Xa&^„ 

4«. ^®[^gPX'ic®;EML;a;j)tP,|±i|ti®H{c;[B]75i^X 
40 Sfll'f'’5)o ill®i#. tt^l^fCPbXtt. ^^P-yFl 

2 5ttP-y Ftt^MXfeOA'^-tti^lyio m-yX. 

L 4H)t^P-y F®W(C:M'rS^lSe 

Mf-S. tHWffil 2 7^gBXtt> )t^L4«AM 
ffil 2 6^g|5<!:«3ft®ffi)f75'*$tl-&o ®-fe. WM®! 2 
7 75^^tbMLfc^SL 5®P-y FtttCMfS^^tte 1 
®^SX«)-5= —y]. yt^ay 1^1 2 
au^tcisux, H 1 2 

5 «eoX. yt^a >y f i 2 5 {cAMb 
fc)t:^L 4®)t^p -y F 1 2 5ttic^lt;^c:^®®^^Stt 

50 Bp-^. ytt^L 4\txxxy}\^yy^izz^ 



( 7 ) 


II 

cniCJcD. ^^P-yKl2 5«, tUM 

Bi 2 7 

^tz. ^^D-yKi 

2 5{i. 

^CDT, /NX(DBI/>Xl 4 0tC<±;oT^51/-2)::<i:*i 
[0 0 4 8] ^MLAii^^Uy K 1 2 5 CD(*3ffilri5ti 

yt^LA^m 

^P-v K 1 2 SI^T'P-:/ K^Jffii^^KCSW-r-Si^lC 
)t^L Sfc, 3t^P 10 

y\ii2 50[0ijffitcs#tM*ji^^-r^c:tT. mmmiz 
^SI#S-&-5 C i: fcWfgTS-So 
[0 0 4 9] ±i!g Ufc J: ^ {C, 2^%0J]OB9Mg« 1 0 0 
h* 12 5«. mmmik<D-^^pi 

3t^P 

•;/ K 1 2 5 «> 1/>X 1 4 

o^m^-r^^i'>xm^commo:>mmtt. 
mmmcDmmittmim- L<-r^<ko is.mmmmz-^^ 
Ztx. SiET-S/NXOg l^>Xl 4 0 20 

[0 0 5 0] ^tz. it^ny K 1 2 5 iC^UT, 

3®AS^® 1 2 6#J®^gl5HP'V KttlC^LSittrjg^jK 
SnTt^-So L-*'L. AM®J®5^SPS^®(C<SltTJg^!K 
Snfc«^!K®0 7{Cbi^)■rct^;/a:3t¥:P';/ K 1 2 5 c fe 
#Ae.n-5o 0 7^#M-r-S.{C. 
p y h*Wi¥ff ;^3t^L 1 0 ^^^P -y H 1 2 5 c icA 
^R5t*L 1 0 «#[*(::[IS 

fe^gl5Xr®]JT^-a:e.n-5 (L 1 1) <, CICIX, 0 7 tt0 30 

1 iz^-rmmmm i o o \z^m-^n^m<nm^m—mm 

®^^I=I ly K 1 2 5 c ®#Jgi5[B'J;&'^®ffl^;/5:yt?&0S^ 
Lfc:0X'^-5o <J:oT, yt#P-y K(CAItLfc7t:^L 1 
KiP-y ±i6®«fi£ttX 

'JXA^<^ffl-r-5^:ti^LtC, _hai®X'JX*A 1 2 0^ 

-y K 1 2 5 t0»®Slim^f#S 

[0 0 5 1] |?7/01 ^#lJB-r^lC. fgl®P>^>+l- 
-ly>Xl 3 Oli^^Py K 1 2 5®mtffii7NX®g 
U'yXl A0(DXmmt^^y—'JX.^^(Dmmz:fi^Jz 40 
5l;:E®^nTViSo 1 3 511^^^® 

IbIT-S. 

[0 0 5 2] 7NX®ai/>X'l 4 0 tt. Alt^®ftg^]- 
7|j^{4®^i-7lJiC^mbTWW-r'5>y'r h^” 

®-aX\ 
s^ictxso fib. 

tS (3t^69) 4* >'T-XU—^^tt/NX®g 
n-5t)®X«7Sti„ AX®g b>x'l 4 Ott. 2^IIJg^J 
T-«»fm*^*:g:^]^®u>x'^^ (fiIi-5, Wl^i'>X) 1 
3 
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ESrffiH®. 

[0 0 5 3] AX®gU>Xl 4 Ott. 08(C5^-rct^ 
iz. mw^zfjmcDuyxmTi 3 7^m6^, «i3?ij® 
^tn 8®#bTli^o CCX. 0 8(3;. 01(C^-rB8 
S^SBl 0 0{c^ffi$n-57\x®gly>Xl 4 0®|liM 
®*''5.WSi^®S:^;t¥®0Tr^-5)o 0 8lcS^T/NX® 
ai^yXl 4 0®#ly>x*^l 3 7a)^fmtyt^ay 
K 1 2 5®tl]S]-®®^T**-5„ Z.(D^oiZ^^ay K 1 

2 s<Dmmm^a:>wm]AL^^WMm.^(Dmmznm-^^ 

fcAx®ab>xi 4 o^«fiR-r-5«-iy>X5^^®iffi[^ 
^^(D9t^ay H 1 2 5®ttiW 

mcDmAmox^ 

VAX 2 0 o^i0}mmizi^—izmm-r^:zLA^x^^. 

[0 0 5 4] ^2®Z]>5^>-t]—ly>Xl 4 5(i7NX® 
ak>Xl 4 0*'e.ttlfc^:*:L 7 ^X^-5fc(t^<m® 
Tl^D 1 5 0±xaBW(ca^a-g-t)-li)K*9 1 5 O^X— 

y—mm-r?> (l s) „ mt>. i^o i so t7\x®gi/ 
>X1 4 0®ffiW®i(ix-'Jx^t^®S«(cgHfi^n 

[0 0 5 5] 01 (C^-r^^?S®—g|5«0 1 0 tZ^T^ 
^^izm^^nTi)j:i:>. zd-c. 01 0 (301 ic5^-r 
1 RO^^®—§15X^5.5 SIJ;5: #05^09— 
ms 10 0a01 o 13. 01 ®g 

oo®^i®p>x> 
•x—I/>Xl 3 0 t. ^2®ilT0®(f5y- 1 3 5 t. 
AX®gU>Xl4 0t. ^2®P>x>X—b>Xl 
4 575^'. ^1 ®P'JX-3' —1/>X1 7 Ot. m2(Dm 
Dft(fSy—1 7 5 t, ^2®P U X—5^-b>Xl 8 
0<h. ^2®^^p-y H 1 8 5 i:(c3;t3TM^$nxt/i 
-5„ 

[0 0 5 6] 1 ®PU X—^-b>Xl 7 0(3. 

L 5 1 0 (zmmT^o 3taL 1 0(3^2 

®]?T0®(f5 y—1 7 5 (Cj;oT®®$n. ^2®P'J 

ji-y-u>xizxHT^<, m2<Dziv^-y-y>x 

1 8 0 1 0 2 ®^^P y K 1 8 5 ® A 

Stm^S^tzM^T^m^^^L 1 1 (C^g|bTVi-5o 
S'^1ifiK(Ccfc0, ^^^PyK12 5 (ilJ[T. 0 1 0 ®|| 
mmmr'itms:±m i ®^#p -y h* tm<o ) ®tt{W® 

2 ®Jt^P -y H 1 8 5 ®AS^®^yt#W(C#l#® (h 

:i5:35. ^ 1 ®^^p y K l 2 5 
<i:^aiT«.^2®>t^P-y K1 8 5 ^^it?^J(CEB$n^ 
^^(3. ^1 ®P'JX-:5'-^>Xl 7 0. m2®tff0 
tt(f5y-l 7 5. S7;^2®P U X-X-ly>Xl 8 
0(3#»S^nT=fo<tt5, 

[0 0 5 7] :$:SIMi0JT'(3. M 1 RZ/M 2 (OO <J 
-yyxi 7 0&d:i 8 Oj;0 75:-5.i^^j^(3. * 1 ®3t 
^P y K 1 2 5®ttllt®?i'*^l ®P 'JX-^-^>Xl 
50 7 0 ®^,^[iB(C. ^ 2 ®^^P -y K 1 8 5 ® AWffi*^ 
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^lOct-^ic^fiK-r-s 
CLtlCjCoT. mi on >J U>X1 7 0 ^iliS 

LfcyeML 1 oni^(^¥ffy(:^tfj:o^<Dm:om2cDm 
Otttfs ^-175 

5 ■7 —0 e.75:tifcfe5 ^ 
-ESWBW-e 

[0 0 5 8] m2 0^^n-y H 1 8 5tt, 
—x$>-z:>fzMM^^^ttiMmxi^—tz-r^o m2oit^ 
n >;/ K 1 8 5 }±. D >y 10 

^ 43 . ^ 2 ® 

H1 8 5iin-y 

%-oT. m 

2 O^^Uy K 1 8 5 ®D y 

fig^i^#±aibfc^^Dy K 1 2 5 tm~x$>^rzis(>m 

[0 0 5 9] i^D 1 5 Ott. ■7X'7 2 0 0_h®SgBJB^ 

f^Di 5 ott. 

3 0 o^^]y>x^-iX(Di^B?^<Dm^\tmimmom^ 20 

SI5^#-r-5o 0 0-fy^:tyX-i$''fXOS:M 

^2®3>'x>-y—l/>y:i 4 5 

tcJ: Dl^— 

s:#-r«>o i^o 1 5 oom^^^mML'rz^M^yyy 

2 0 O®Bg0J^i:LT^;B$tl-5„ 1 6 0 

«, 150 ® B A i' 2 0 0 

r-So 

[0 0 6 0 ] 

^15 5 aRZJ^l 5 5 b i:^ 3 ®gf 0 ftlf 5 y—1 6 0 

L*'b. 2 0 0 iiKD 1 5 Od^WIC 30 

^0ilbS y—1 6 0 

BS^figTTSD^^^ 1 5 5 aRZfl 5 5 bKif-^^/O''— 
OtCbTfecfcVio 

[0 0 6 1] yxy 2 0 o±iziit/'^y->-fyW^-^nx 
^30. y'xy 2 0 

3 0 o^moxu-b'w±tz/'^y—ym^mi^-r^, x 

l/- hWt±'i7xA^M®S«;5;<>:®MMS#:T* 0 U'y 
X hd^^^$nTV^-g)t)®TS-5, iS??0 15 0 izxxy 
2 0 0 i;«. ^®;^M«{cEg$tiSo >\yzn^vyx 
1 4 0©tUlt®i;TXX 2 0 0 40 

IC^^O Sfc. TXX 2 0 0 tXb—hw<htt:lt!§:®K 
^lca5€.o 

[0 0 6 2] VXi7 2 0 

0 tT^b—hW^^aET-SinifCctO-7X^7 2 0 0®n 
^->^:/i/-hw±tcte^f^o -^43, xxvn- 
(X^-y y • 7> H • U e- he3t;^iC®»7tSg) ® 

XX 2 0 0 iiXy- (i^ 

it) 

[0 0 6 3 ] 3 0 0 «. mmo yyxm^o 

m^coyyXm^t'>:^< th—Hc 50 
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m^0yyxm7-t'j>f3:< 

t &-t5c®=^-y X ji--a;^£ t ^ W-r^ 

m-^lzu. m^lz^mm (Ty^B) ®S;^-£.:yyX*^ 

€rBfflbfcO-r^o 

[0 0 6 4] XU—^'W{C^iX7^ hl/'XX 

x^ h^'Xx Ifrmst. m»it 

y:t hyyxhm^MMt, XU'< 

-x^aat^^tr, m 

y^^-hyyxhtTmto^m 
tt&jet^)^rcs(>(Dmmskm (.mt,. ^®stt^jm^ijic=t 

HMDS (Hexameth 
yl—disi lazane) ti.ii(D^WtM^zi— hX 

«^a«ia-rso x'j^-xti^-=t>x mm) xg 
X$>^^m^^0^nJ:K>hyy hX$,D. 

T-So -XXX 2 0 0 <tXl/- hW«^^0i$*XI^Bb 
T5V fcgld-r § o 

[0 0 6 5] SXtfCiJViT. u—x-1 1 Od^e^-a-e 
tl)tyd^«^10SrDttlf5y-l 1 5XilI^$ns„ 
3t^ttXU y M 2 

ny K 1 2 5 fc^b^s?)trAltX'5„ ye#«ye^ny H 
1 2 5XX4^x-SI#Sr*iOjgt-Ci;(CXO. tl3W®X 

lonyxyx—yyxi 3 oxm^nit^n. mom 

tf5 y—1 3 5TBl^$n. AX®SU->Xl 4 OOA 
WffiT"&fiK$n-5o :ZOt^. 3t^ay F 1 2 5;&^6® 
aw-3t«. ^2®yd^Dy H 1 8 5T-&fit$tlTfcA 

[0 0 6 6] AX®ab>Xl 4 0)5;<t*^ffl|j-L;t3t*: 
«, :^2®X>X>X—I/>Xl 4 5S-jiiIbfc^. ^ 
0 15 0 srMWT^o 1 5 0 ^mmLftytmt^&m 
1 6 0 ^jlyfc^XXX 2 0 O®B«-®^BB0JX 
So ^2®x>X>X—l^XX'l 4 5«, xyxxv— 
X;0'?.tHW'Lfcy6^1SVsT^O 1 5 ORtJCxxX 2 0 0 

^x-n-mmiz^oi^—izmmT^. 

[0 0 6 7] 0 0 

1 u-xx t-.® 

AX->te¥€rii5»afCfTyTiiSa®;^xA-1'X (^# 
Lcum^. (ccDti^) . 

MAyF75:i:) 

[0 0 6 8] 'AlZ, 011 ^um 1 2 L-T. XizE 
®®x6^tt 1 xommifjmommm^ 

Umt^o 01 1 tt, Xa'XX (I C^L S I 
##:XyX, LCD. CCDl?) ®©jg^ifteUX-5fc® 
®XP—Xy—hXa&-5o ^CTd±. ^^i^^yXoU 
m.^mizmmT^. xy-yXi (i5i;^^ti) x«xa< 
X®[Hl?&^ti-5:ffx, Xy-yX2 (VXXMf^) Tdi. 
BfflLfc0?SAX->^®liXLfcxXX^SfF'r'&o X 
7-"jX3 (XxASiifi) x\-i.y')nyt^Eo^m^m^ 
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S®(cJ;'3TyxA±icSI^®I5Iii&$®fi£-r-2)« 
ys m^i.x) x^yyAizj:.-^ 

3 nfc y X A V yffr ^ I@T 

a50. yy±>x'jxm ^>y-{y 

if) . /V;/y-'>*>^I@ 

tf, xy-y-fe Ttt. Xy-yXSXjf^-^tLtz 

^mi^x/'^xxcDWii^mmyxh. miK^yxYunay 

b. (^xyyX?) ^n-s, 

[0 0 6 9] 0 1 2tt, Xyyy4<D’yx./\-fa±.X<D 
mM^XO—y^r—hX$>^o xy-yZfl 1 (SEft) X 
l±yx/N®*®$@?[t^-a--5, xy'yXl2 (CVD) 

TH. -yxAoo^ffitiei^KSrj^fiK-r-s., x^'^y’is 
T'tt. yx./\±izmm^Mmuinzji-DX 
J^fiXrSo XT-';/yi4 TK^xA 

lC'r^>SjT-^2.tro xy-yXl 5 (U-vXhma) t* 
«yxAtcis^^jsM*-r-5o xyyzfi 6 (»^) t- 
IS. 1 {Ci-oTTXycDHSSArJ' —>Sr'yx/^ 20 

xyyXn mm -rii, B^Lfc^x 
As^^-rs= xx-^yis (x>>5=->y) XU, mm. 

Xy'yXl9 

{V'ifX hfiJil) XU, X.yyxX'fym/uXTmizyi-o 
fcy'>*xh^mo^<o ::n^,oxx-yy^^DMLff 
^ Z. ti:zJ:-yXX 3i/\±lziSrmizm^/-^X->:AmiS.^ 

ns. 

o itiSSiafecoxA'-r X *Sig-rs ^ 

[0 0 7 0] &,±, 

fF^muzniE>um^^n-r^comm<f>m.m^xm 30 

[0 0 7 1] 

mm<oi^m :^mm<Dmm^m.^zf:mfti^miz^n 
n. ¥\m^^hjtmmm^<Dft^uyv^^m-r^<nx 
fmtm.mft^jk(r>fmti^-rnx%^'< h'^y^xu— 
y(DXMm^mmT^rzii>(D^ii)]ftm.(Dmm^mt-tfr 

■rn*v^. ^cD^*. raeiiSBtt. ftmtmmmmcoft 
tt*i-rnT w.stffiici^-/ccS80j^-^A s :i ^^^x^ 

S. ^'yX, 40 

[0 0 7 2] ^fz, ft^ay\icr>m^m'^(f>mmit^^ 
MWfficoiRfeiit. m^xuy^f h'Oyifu-ycDmm 
l < -r s i 5 tc-r s c: t ic j: ^ 

X, ^'f h'i yyifly—yiZ^z>Xiry]y^ftM^M<o 
UT3tfiJfflSl)¥*iiSJe)SCl<h75iT^S. :iOiK*. Mft 
mmumw.coxji'—xy 

[0 0 7 3] MIC, ft^ay KlCJcO^'f h'fyyxu 

-i^o'i^mzm ni^ 0 ^mufzj: o 

sdtTS^-r^s. mfti^Bu. m^iizau 50 
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^itM&wck, ^$>tfx^i^mmm&mmT^zt7)^x 

#So 

[0 0 7 4] ifz, 

[0H®fB¥;^iSBJ] 

[ 01 ] 

[0 2] 01{CS^-r,^,®g«lC<£ffl$nsXUXASr 

[0 3] mKz^Tmmmmumm^ti^yvx^o 

[0 4] 01 !c^-rfi8Bj^atc^ffl$nsjt^D-7 k 

com^d^fjiWimmxs^o. 

[0 5] 01 (z^-rmmmmtzmm^ti^si](Dm^6^ 

h'®®it»i®0-CfeSo 

[0 6] 01 (c^TMB;]gg{cffiffl$nss'J®^jsw 

^fe^oy }^(Dmmmmmx$>^. 

[0 7] 01 um-rmmmmizmm^ti^m<f>m^m 

P -7 H coflWW' ^ bfc0T 

feS. 

[0 8] 0in^-rMBj^gtc«gffl$nsAxogy 
yX(D^Mm^^^Wifm^mz^mmx&^. 

[0 9] 01 y h 

[010] 01 \zm-rmfmm.'Bzn^<D—w>x$>^m 

fs:m^m--mm(Dmm&m<f>mv^mi^mx&^. 
[011] y/'^'fx(Dmm.>tmm-r^tzsb(Dxa-y 

■V— hT-abSo 

[ 012 ] 01 1 (cs^fyx/NXP-fexwsfaDiSy p 

—y^—hx&^o 

[013] 01 u^rmmmmoyft^ay 

m.m-r^rzif><D, nttP-> Kicw^^Anfct^co^ 
m<iivrzft^mx$>?>o 
[014] 01 3(c:iS*K®R1iP-;/ 

[015] AXOS l/>X'Otti«-®SrXXy®j75^?,m 
rzft^m6^m(DW-mmx&^o 
[016] /\x<DsyyX(Dtii^w^xxxm^^^:^ 
fzfmm:ii-fn<D^^mx$,^, 
m^cDum] 


1 

mftmm 

10 0 

BgBJJgg 

110 

y—tf- 

12 5 

ft^Uy h* 

14 0 

/NX®Sl^>X* 

15 0 


16 0 


18 5 

^2 03t^p.y H 

2 0 0 

XXX 
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